Modulation of the Apoptotic Response: Potential for Improving the Outcome in Clinical Radiotherapy.
The most prevalent mechanism of cell kill by radiation is mitosis dependent and results from lethal DNA double-strand breaks and failure to maintain normal replication. Apoptosis is believed to represent a minor component of the clinical effects of radiation. Apoptosis is a preprogrammed death pathway that is constitutively expressed in many cells, albeit in an inactive form, regulated by antiapoptotic mechanisms. Data are presented to show that in irradiated cells the balance between proapoptotic and antiapoptotic signaling may determine the apoptotic outcome in vitro and in vivo. This balance can be modulated by pharmacological intervention to produce a more proapoptotic phenotype, increasing apoptotic cell kill by radiation. These studies establish the basic principles of signaling-based apoptosis therapy, designed to overcome the relative resistance to radiation-induced apoptosis and to improve the therapeutic ratio in the treatment of human tumors with fractionated radiation.